mmm 

















kQa<* 





^S^i^S ,^a SSv*^^ 





^ 



K 



2010 j ^»^3 a 



* (jjj^j UtjjjU dj^Ajj tj^-Sl xl*^ fUj) jj^*M j-*^ /J) c5^j^ dJLa 

UjI ^jjaxI) JAajj jjill Liilj UJtf'Ud J.LuflJ <^l o^J^ -^^ CT^ 

ijj^kll ^ ±kl4i .IfoA Jbjjj ^j ^) £Sjjj t$i*>Jj 4 jIpJI ^1a£ 

jjgyll Sjja^i CjUjI£ £y* CjIxasu £)A ^jLa^ 4 gjAluiaJI SjJfl^M 



<? «• 



♦ ** 






.;> «• 



(4&i} oi Oj^ ^j **^j j^ 2^ ?1876 ft* ^ oLwWt o^J 



,♦ ♦ i ^ ». A.i ♦ ♦* 



fr 

«♦ 



^ ^|SjU*vi S^Uil ^Vjig Ohio j^U j! ^ 5!^ Jj! ^u' 

^y^a 4ti JjS Oj^j ^^.uuij ^SlaS jLpJ) Sj^ ^V f 18 86 

xj ^ISj o#?Ail j^a^S ^i ^J^ Sjj^k£ ^ iVmn j Ujj Byproduct 

xJLuajj Cjjj^j JUaJl ^J^ 4 ^ AftU*^ CJjjJajj CJJJau (jjjJixJl UJ^' O* 4 



♦ ** 







:^<A£)d^U saccharomyces^^^^Vj^j^loliJI ** 



Nutrient 


Saccharomyces 

cerevisiae 


S 

Carlsthgbnsis 


Sfragilis 
cutlis 


c. 

tropicalis 


Gulcose 


+ 


+ 


+ 


+ 


Galactose 


+ 


+ 


+ 


+ 


Sucrose 


+ 


- 


+ 


+ 


Lactose 


+ 


+ 


- 


- 


Xylase 


- 


- 


+ 


+ 


Kno3 


- 


- 


- 


- 


Ethanole 


+ 


+ 


+ 


- 


Maltose 


+ 


+ 


+ 


+ 


Average size 


5x9 


7x9 4x6 


4x7 


7x9 






+ 
- + 




: vjJA ^Js> ^v*JI juS%* 



malt extract -^j f ^"n hj du*. l^-lj^ 4iitiJI AjJc-V) <> >UaJI 

J^ J* 4j>^H $ SjJU ^>J ^^» Jfr& ^ 4jj^» ^j-i 25 ^ fbl 

Js. j^ju SjjAaJ) £lfl «^. <*fe 019& ^W^ V a * ■; <^J f lj*baJI 

£>a Jtjbil jLutlb ajjiA^Ji (5^uj .f )J*il ,Jft Jj,>^-%.tt AjajIa jJLuaa 

«Sjj # QduVj-ailj jiL^fcllj l-jjjaJIj A^£li]| Jla ^ at-.-v A t) 4-aujIaIt jJUaaJ) 

tC- Sj^iil l^J cCJlj^A-4 J I (<JjL«jJj) /^U»J AjjL^jS <JjU£j^ $JX4aJ) b^> 

t4*£jj JjaJ) j^^"' ,J& <Ja*j A-Jjjil /^Udtfj 4jjIaj SjjiAA j^il 4^11*^ 

Jj^ (J\ J"& JoIaLL Sjj^aJ) ^jSj /LmJ) ^ij jLnll t>a*j 0^^ 
^ 0^J^< AH^i ^ J^ ^^^ >^J 'OWJ^< ^^^ ^ J^J 

•4^^ C^! ^S*^ & ti:i J , 4¥^J • j - 1 4j L^J^^ C$ 0^ **£ fc*J. 



t ij^i\ i£U JLiSj j^aJi SjIja <y± 



♦ ♦♦ 






: UA JUaJ) SjjiAl ^UjV fll nnin j c^J^ 

. ijUBSi jfctoj fjftt ^j method Batch ^W*^ ^i> - 
tj* <h^i\ 4lijal\ (jk j Continuous method SjaL^I 4L>ait - 

(> qoZ^a y& jiij AJlc- Aa£j ^j ^Uaj t$JJ VI JUaJI Sjaa* ^Uj) 
6JA jLffl (>"±aJl ^) <$ji U* i-jJ^ tJ^W ^UjV< ^JJ^ -^ J*i 

.. ^W^l ^iJ^i *1J1* *hJ^ 

saccharomyces cerevisia u*»Z ^3 saccharomyctaceae 

^iilj «JflLuJH (J& SjjaMI * A ^** jjiAAall fUj) ^j^j) A^Ld^l SjjfAaJI I^j1& 

jUaJI SjaaI ^Uj) ^ l^iaxjj ale-type c3^* *j# ^UjV L^jV!^ <j^ 

oval shaped ^j^w Ut£U. £b Sj^aUI S ja J^»jjj baker's yeast 

Ajjjjjil SjUI) a^Uj (j1»jj%a 10 -6 x 6-3) spherical 4jjj* ji 

Oj£V ^IjSl! 5^ <> fZjfi J-AS jjla I421 tf i (Dipolid- 2N) 

4-1) 4^1wj ^US) Jib Ji&) 4jjjS ^&yit fjjjj^ ^j£j AjJIS dLLA 

A-udU <-ijjia di^J Sj-uiLu 2N JJ'^^^ 4a^t Jj^ (o^ J^ ^-*J^ 
JUaJI SjJ-*^ ^^"! f-Uj) j^a-4ij JaU (»jjaj dj^jU IjJUj ^lw) <_>*}£ J) 

^ j^uaaJI j a *^ A^uilld cijjlail CiAlJiLa 






iJ Lui\ o*»s 






jjillal\j Jjji^Jlj JjjilaJjj jjSlaJI ji« (> JS JUaJI 

J^Vj OJ^J^ A^J J-^^a^ ^IjSIil l&aJVj JJ^^I ji«« >^Vj 



(j jiV) £)jjVI &> JUaJ) Sjaaa JjUaj oIajj . Asculin 0A£^V! 

jjLajjil ji*- diti jjiA^j J& ^j^Saccaromyces -U 4*jUJI 

JIaj ^\ L& Sucrase (jjj^)jjj^ f±>t jj& ^V Raffinose 

Fructosejj^jS <^t i>^j^ 

jjiSjiij J^j (Jjji*-il 4^U <> ^ jaJ) JI^j) Melibiose Jj£^»j 

^jjj^I) 11*^1 ^Uj J^p^ Uji^ Glycolysis^ j^V^ J**^ A ^ £ ' <j& 



HC 



HCOH 



HOCH 



HOCH 



HC 



CH2OH 



HC 



CH2OH 



HCOH 



HCOH 



HOCH 



HC 



O 1 
^C 



HOCH 



HCOH 



HC 



no fermentation 



Sacrase 



CH2 



CH2OH 



melibiose 
+ 
fructose 



! 



fermentation 



galactos 



-► <■ 



glucose 



-► < 



fructose 



melibiose 



raffinose 



sucrose 



Saccharomyces cerevisiea $j^ SU^ *jj± 




A 



Legitimate conjugation 





2N 
Legitimate conjugation 



Aspore 




saccharomyces 
cerevisia 
2N 
ltimate conjugation 



Unviable cell 



Zygosaaccharomyces 



Torula 






^|j JUaj Je- ji^JI jaJj o*$jaj ux^ail l ji« (JjjV>» £>a ^ f J* 



luu 



saccharomyces Sj*** 4Ja^)jj J^lii 4JLtiij cjUjSuJI <> Jte 
<uii*^l £>UV)j ^ tuatufli t t>a*j ^^k- U^jIj^j ^^k- ij$& cerevisia 

. ^UJV) 4ii£ <> JJL U* c>&\ 2 ~rjj(i A ~ A{ 

-0.01 ) LfcHjjuil <>» * Uailia A^u J& d j) jSal j^LI) <>i¥j* VJ^ C>J 

<£^ (tr^JJ 2 ^ *Ah) betaineO*^ v*>* -^jj (f*/f**0.02 

<>uia j^oaJI JiUttl) £4 £j*j ^Uibj Sjj^aJj AJa^Jjj AJjIaj *jj¥ 
uiHaU) (jA Jjjj du^. 4 Lull dijlo£ 4jjjJaA <j^» ^0^ ^- 4 frJ'^^f Cilila A 

t-iS^» ^Vn in jSj Biological oxygen Demand(BOD) ulr) ' "^ 

6*) Hydrolyzed cheese whey permeate J^^t cA>^ <^^»jj 

ji« JIajV Sacch. Cerevisia Sj*** £l dua. (oW^l £L*a iiAilL* 

5-galactosidase ^>V Ujtiifcr <$ jUII <,A>£lt lJ Jj*>^! JjSfiUt 

4jala. J^j JUil o-V>4iJ £C- U£* ^aiLLa AaaUttt t$Jf US O^J 
J^J^W <^ti«jfl j-iuaaj ^jLajjIu j^«i4j o-Vj^l ajc-Jj v^jj 

fUj) jjfajft\:£}frjjip\\z£xHj$\\ &g ^ijj) dUA 0J% J^ <- b J± <A \ 

j£l\ SjjlAA JaU AJ^LoSI iatUJ^Sj ^Jni\*i J^| ^4 S JALub4 (JjLuijj^Ij J^J^Vj) 

u^ 0^ Ap* Lactobacillus delbrueckii ^j^ l&-> Sjj^I) ^ui 

jjjuiU iauij ^Jp t |g "^ a iL Ljj^jM dJA a^Vuin j^I) *J^*^ ^Uaa 

J^a^j du^ ^50 SjIja 4ajj J& (Grain malt medium) 



(jaUI -Ioujj] o^Vj-a Ajl^j Actual -ixj l^iSLual 

AjJsuI 4jjjj*2aJI j^Uxi) J^J^ 4-aj^Ut r^laVlj Ajj^asdi UjLSjaII J1«jj 
jjfr Jjj^ilj cAojU^Jj AjJIaVI CjLjLuiII djl^a-4j £)jjjUl y^£> -\ 

CiLLuijflj ajjjj^VI cjIjjjj£j LJj^V) 6jA*^aj (j^jj^^l j ; ^* fc ' t * 
<j*Vj^ <^ Sjjaj^J! OJ^^J >^^y^ <LiliII CAjjjjj^Ij f jJj^Sn 

^j^jjli^ij AjjUI ^j^^Sfl ^Uj CAi^ja dj^a^j j^ujilj j^ajfi--^ 
tc, J^aaJj ££«J V 4jj^j jiUaJl vA-H C5* <j^^ J^ak- jA j 

.0*1- /*> 0.29 aAftWU- 
.Oaty f > 0.50 aAWI2- 

.OjAa/p > 1200 Jjl^LVtt- 

jpA\ SjjaI ^Uj) ^fl JJaij AJaA OjjjjUI <^k uxualil <>*¥>• f tj^J 

J^afijj life ji*Jj <-i*aS o^ja % 20 c^L* 2 ^ j-il^l (jtijA £> 

(JmUja (jC- j^l Sja^i. ^ULS) ^ (jaaJUjllAuJl qm^ja JLoxluil 



.S 1 



uailt 



.^ 25-26S J j* 4*j± 



js 4 <> ^j £&&\us J*u Jji^ii ph J! a^jj ^ SjV^i s^j 

.3 & Jj^Ph 
jL£ / ^UJ) ^ Ui4 U.S1.4 jaJ iL^I Uxii) f IjfJ! ^i £luj 

Jk* Jli Jc Sjx*aJl f UjVj l^laJ) ^^! Jc Sjc-Lu^j uij^j <iltij 

^ ^jjiVj-ai) J^*^ L)^J * JJ A ^ ^ ^^ J^V -^* > "" A ^ Ja^jll jA <jjjVj-^) 
JUiJj S j^«a ^UjV j^aj i&uij£ 4-SLojlLujV *LaJ) 4jJIaj fdU^ jj£ JJJLai) 

. (jjjVj^I o^ -1 



: JtJJ.\ jJ±- :V^t 



ujjj^i) o^a^ AaLbb ph 3-2.8 ^1 o-Vj^l <^y^ Aajj jfeii 

as^i asa^i f u^Sn ^ f ubiij ci^ s&j * uii jjis o^* ji 

jaj <-£ Ului jjjj A-uaj^aJ) qa A-uiLkl*]) Aajj^I d^A (2)' V) t (j^Vj^Ii 
.Sja^aJi jaU AjitlajM AajjJI ^ J =PH5 ^uaal Jj*j ill Sjjy^aJl L$a 



«1 «• * 



SiaI f 140 - 130 ^ 4*ijj* SjIja 4ajj2 A^ajj«jj o-Vj^il fjkj 

. £jL> jjfi ^ laJaLi Ijjjjj Jjjj ^j ^Ijj SjC- 

jjiuiitj £j£±jjijl\ (jj^jxl djlijdj y # 4i, y ^Ai 4-ulJill I^jIaUI^Ij 

(jiajjxj UjIC' aj&j Iaa (. ^ j^VI j-4Jii J-atjC- o* 3 *^ ajlSjfl) ,J) AfiLuaVlj 

jLuiib U jjISjj S jj a ^ \\ jaj j 1 *-^ J-*J^1 ^wj ^ J^aLaJl j^'M 

CJlEui Jia o-V>4li Aj JsUlt Jl jaII Jaau 4£lua) ^jj da* t uijlk^l 

' O^JJ 2 *^ O^ U^J*^ ^Ufc^J fjAfr 4 ^ V 11 " CJli^jflj f JJJJ-Sn 

La£ t Ajjjj^t AjjIaI UJlLuijd ASLua) *jj jji^iii) (j^lj (jlajjsu J^l (j-aj 

.CJt nft t n^ i Jla j j^Sn jajjM J^jjC- <j^*j AiL2a) ^jj 



Js£> (J\ 6y^3& ^*4i <^ J J @-b*-*l\ 9> Uij Aia^ljj (jaVj-jM jj-Iaj ^jj 
SjjasjJ t£J*ajt JaUiSlI Ajajj £jjj ^ jJIj ( £jjlb 40 ) uijlk*!) J"& 



<jjiV>«jM «^Uj^ f i^a*dub ^jjj (JjVj^jM Ajj£j caljlai ^ Sjki jL\ <^Aj 
jk 4\\ai\\ d AA £)-* <-^>^tj ^ J£jaI) Jjlail SjSj jJ^^i l«iJ^ /^ J^*J (j^l 

jl ^sJij aJ Aiiuii j)>ii <iitoj o-V>*ii <J Aj^juaIj uiwijjij jUa 

^ JjIuj l^Jj La£ c S jj ^^ \\ Cjijjli J^t Sf li£ /Jp cr^ 4 J^^ jfijfi** <<#1 jV 1 

.^Alil! gSIill ^jli oajfl jLjJIj ^UjV) jjjj- jiil ^j 



: jbU i#rM .ISIUW^ c^yi Jav^l** 



. (Dough raising power) <L«**Jl C^J LfcP^t l£ *±j*>j*to 

. $Jjfyu f UII y* gjjSti AMI CilJ -v 
. 4-Jlc- j-4J 4c- j-uj Uj) jj /^ilii) Jlaali 4-<»jLL» -£ 

uiuAJLa jj£ j 4jJ^« 4J2£ ?^V W"^ ^ J*^*^ C5^ J^*^ J^J-* LXi% 0' -* 

<> JjjjV) j*dtft ~6j& fgil' ULti oiiSSlI <±a\xa c*& ob Jj^ ^v 

.LiljA AjJu-uSt ^j jluulj <jj J* J-^ J^j («^J 

. *uiUU J^l jjJI L^LLua JIjaJI ^J^ 4 ^ ?^! ^ Ag: J-«^J 

. ^ JL« jton ^^ -i 



: AJLUI c-iljkaJl Ai*j*J) a JA J-a^uj 
jii ^laxjj 6 JA ^ ^ : jLul) ojjUI ^i ^1 Sjj-oJI AjUu, £jj -1 

JjJ^t <> J4 100 is J** JjJ-i 4^ ^JJJ ^ »J±*^ toL- t£U 

AAjjla LJl.lj.L4J jJaAJJ /JJxaI) )JA (J.* J-* 1 -^Jri ^ ' cr^J^J^J^^ 

c-ujUS?) (> ( jjjaj ) i-iju\ js (> <> l iijj ^ Serial dilutions 

fj uil^ ^ jj Ja^jj (gjzl (gjh JlJai 4j!^ ^ £jjjj SjjlSf) Aj!^I 
jt^j ^j^ cjjjU) 10 ^jJj ^ t A^U« 48 S JVAi ^32 Sj)ja Aajjj tV^^ 



O-^^J 



jjlu^j JiU 




iaiau ^ A^L- 48 ^32 Sjij* ^J-^ 
[i f Ipj ^ fSn Sj^j ^fcL- £jj -2 



♦ ♦? A.i** ^ ♦? ^ * t i ♦ ,. f 



♦» 
«• 



AJsuLuJI ljujUVI 4^ A^ Jjj-A^l Sjj^aII AJbtui b^ib U-^4 ^' S jlaiJI 

*♦ 

Malt ^4>aJI (j nlVnim ia«j ^ jaj Ja 50 42fc« JjJ^ 4jS l^c- JJJ 

4^L- 48 SaaI ^32 Sjlj* **jJ t> l*h"^ f% fi Extract Broth 
j* j J*100 ^«^ Freuden-Reich f te j j* j Ua^ jjSI f te j ^^^a 

. J31 20 *l*jM 

^ill qa$Ja1\ &a jjJ 2 t> L)J^> c^JJ ^J^ £->^J^ ^ J * J* 

AajUj CJLiuijfl qa aIjC'IO J ' <^IjaJI j^t-s.*., „a ^4 £^1 J ' ^""..'fl**' <^iAJ 

j^ 20 4P! f**it J^j ^ < ^j**-^ ^j^ <> f b*2 j * fjA**^ 
f te jll ci% ^ < agent Antifoam t£jpj}\ jLaaJI <> dljlafl Sjc- 

&Al 50 SAaI ^120 Sjb* ^.j^j ubfcjjjSM 4lxu.ljJ f*uj fSa^A Jl^j 
dijJj ^i £j.ia. £1a ^Luiai A^Uu 48 jj>» J*j tfjzA »ja p\h*\\ \ jjli ^ 

Freuden-Reich * tej ^j>aj ^jjj ^ ^32 Sj)ja Aajj ^Sj jjjj ^ t 

. a^-Uj 48 SaaJ ^32 Sj)ja Aaj^j Cy^^jj 

^^500 j^j ^Jj c5> , - A ^ J^ 4^ J>^^< 4^! AJA*i) 6JA ^Jjj 

. j*j Lais ^isi) ^jui) ^jji ^J ap jji ^jl ajIIaj j*j ^iiij 



♦♦ 
♦♦ 



: Productivity stepjLp-^I^J.1 :Ufe 



9> 



. ^ai ^jui) jj^j _i 
. JjSri ejji^ ^>* -2 

: yeast Pure culture fermentor seed ^iSM t5 J ^ J ^! -1 

jIa 12 *Usa ^Ijl jAj t ^^ili) ^JUi) C)\j* c>A«a MJa,j-4iJ dJA ^jj 



«♦ 
♦♦ 



«♦ 

♦♦ 



f Jj^L AJ r^uu JSLuu 4 a^i *j LoS 4 AjLjja-4 Sjlj^k AajJ plijji 

0!>il f J- A& v*S « ^ J 30 SaaI ?120 ^j)j^ **jJ j^u 4Ja«)jj 

^ibuJI f Ult o- j^ 700 j « gJU-dl o-Vj^l Jji^ <> >il200 v 

J3J 10 j « %10 fjAH^ M* ^^J* Jj 1 ^ 6* J^ 20 j « jj^W 

Lj ' <aj j t 4-^jj^j ^jj-« J^^ Aiauij jj .l^ J£^ 4Jftjtu*3) CjUjLaJ) Jal£j 
M^jj ^Jc Ajbjla-4 O^ijj ftS^b £l jaJI Jlij fj < =PH4.9 ^a^AaJI 

fS < ?32-30 L* cj1>2 Sjlja. ^.jj J) jjjj ^ ti£i 30 S^ f 120 

-30 -Jj^ ^1\ u^l\ Cj\jL UJbjl^ Sjlj* AajJ J* ^UaJI va 

£)i b\&\jA £a i AS'Lat 20-18 l#A* ja!^ JA\j j*m\ 1*a JljJa f32 

Sj^j L£U ££*& uiJ^j ^ijSn 3&511 CJl^UJ) ^i UiijAV LmjII OjSj 

*UfrN jt>»W ^J^ c$ J& ^ ' f^*^ uu ^ ^&V* dj*^ £^! J& 

6- 5*250 -200 aw^ 41^1 » j* J 4jlL$X\ j^ioil giUj C j)jjj 
: Yeast fermentor generation cA$t £jj^ ^j* -2 

^ 4 ^lli) ^JUI 0<> 4j* ^SH^< ^^M ^IjlaaJi O-^ J^-^< 
c^AiXI ^jUI) ^jji dUjl^A A^j Jajj ^ t ^30 SjIja 4ajJ ^lj dJjjjj 
;Ujj ^ AiafiUAlI AjjIj^JI dV^U^b SjU 4jLuA4 ^JxuuIjj JaI£ JI^j 

t j^^j A-jLft ^jSj ^4 f Ij^J ojxoJ) b^ 4^U Jbjj du^ ^jJla Jl^u 

. 5*3000 j^J ojjS ^jiUk 
: generation Yeast fermentor ^h^^ £jjJt <^>» -3 



jIjaSIj (jduVj-ail ( fll ■ <aj >J t J^IS jLuu AA\ JjjIuiII jaxaI) (JjLjja * 

f IjfS! 4^ JlJjj dill f Ij^ii Sjx4iJ! 4aU JbJJb 1$jSjIu, ^ Jxojj 

SjoAaJI j£^a ^Jc- J^aaJfl UJlJjtsdl j!>U ojjJj j^aj ^il) ^jjUUI 
) ^ai^Xa SjIja 4aj^ ^Lj^J usj& ^ 6^ 18 J^ 4-13 J J^ L$^J 

. SJjaa u8j£ t >^ t*ltij( ^4 

: Commercial yeast ls J^l £j$\ *1*ja -4 

^ US 4%£J ^jj ^\j <£jtaoJI >»iai) Ol£ 6^^ 4-^J^J *'*& jfe^\ (4* 

( (^jUj j^a ) <£ J-a^t J^aaii OL£ £.JJ^ l^W* ^-^» *J* J* tW**! 
^ jLaal) j-aa-al) ,J) (jj&j\\ JLuxaDj AjJslaJI Jij-aJlj QduVj^l Mutual ajj 

=PH5-4.8 J* Alij^ AajJj f 30 i> # jl*3M j^tt Sjlj*" Aajj 

Cjj&j a&Ij* 20-17 6^ ^ c^Lh 2 Si* 3l*j^i *j& ^i j*m\ j*^ 

. Sjj^JI (> 0^17 j^J j^oJt 4jL$-S 

Centrifugal yeast separation andl^x^t? \j^^\^ jOLp^# : uJo 

: filtration 



♦♦ 
♦♦ 



Sj ua^I ufl jiil 4Jj \aj /A >a_i aj Aj jl >aJl 

^jjx^ JiJ^ Jp (jj^ (j^j Rotary vacuum filter &j& 

^Iaj Sjj^aJI j^^ ( 4jj*-a A£L^uu ) iLlkjJt f Luu £>* ^V 1 K 1 ^^ A ljSj-4 



«•. . «r 



•• » f 



SjjdMI uilxj dua t cull j2 ^ Usui 4 Suaull ^uu£ ^J) SLL-a^il S jj ^ H JUjj 

. <Ujjjj£ l-iIC' ^ Lxj aj Ll) AJajxJxaH A^jlall 



AjJLjj lj£i* SjS Ail J5 ^ o /o8 ^ ^j c^Jjlui) A^u JjJjV) * 
.UjUdi AC-j^a Jjjj Lu» OJJJJ^ll (> UijSa^ SjUJ ^1 ^Jjj till J ££> 

±^ ^j Gassing power ^^ 4jj**^ S j£ cjIj <^$Sj &\ <-i*j * 

jJaSS AjjJ) tfri* £jiu jail A^* AaUJ ^i Jj£j4%10i> 

jUIaj ^Lala Ajj±J1 l^-li ^» £ jij ^jj f Ulb SjIaa j5 jil Aa^jj 

jjiAaall q^ AajUII Jlxl) Aj«&& JIaj ^^Hij rO* 4 ^ *La1) 4j**£ oAf^ ? J 1 ^ 4 

.^WJ* 400 ^150 
^jSjj JjHa jjc- ^Uj ji*j) Trehalose J^^i>^< ^*j Cj^-J^h^^ 

^Ifi- (>xj Jl>alj SJAj (AjIuj^Ja Abjjj 1-1 Jj^jJa f ^ Ja. 2 6^» 
(AS ^jjj£l) AouiJ Aai)^ Ajjj AhVunb Ajan\l f UjI &ll ^ a^llt O^ajj 

jj^w <> A3IJ1! f jJl J^lyil U!jUJ1 ^ Ui (1:8)6- [^1 l^JJ^< 
^jjC- Ajj^ AliS Jjilaol V- 1 " 1:8 V-" d ^a^j) ^^< Ji 6hjj^^ 

.iljjL* AaJijj ^j 6^ ^^ OJ^ 5 d * 

synchronized cells A!»IJ1aj ^Ij Oj^ ^ 6J^ tr^ cr^j^J^^ 



ijlji 






+ 



Sjlji 



JjU Djlji 






3^13 Ajuuj d ji 



Sjlaij ^ | ii(] JaJ| 



3*33 A*** ^1^4 ^jaij 



LJJJiSl 



frflS jal 



i 



B*3? 






+ 






Hull 



ijjijS 












^Lui f |^A 






jJall 



ijlijj ijiu 



^jjiai 



iU 



JiuitSlj <J*daI| 



tjlijuM Ja£ 



fl^A ^jiyUUi 



iiuSl ^ib v jiff jij 












-ili*v 



' uajiin 



: compressed yeast aLj*-* 3 - ^ SjjasJI* 

£a (j^jA\ JjIaJI AJiuuljj jl j^aIaI) JjL-JI QuZtJi Juu L^UJIaa^j 

-0.5 l)*Aa £jlj^ 4-OJ £ib*S-» j\ <-A\j* yP laLiaj ^ Ijja f Ulb lfly£ 
lie- J>-jj <j2ai*2j Cj\*jL*&4 ji ^aJ« Jjjj tilij fj cJbj <jjj ^ 1 

Sjj^afl Expairy date l^ipiL^ Saaj UjL-i 4^j*J ijJaj ^10-5 

jiui o-iuii Jjjw ^UjjV ijkj dijj ^tuv) £jjIj <> ^j^t ^v 

CijjJjAjjj^j ^ Jl ^jjj Lu> L^Uil Endogenous respiration 

L£lill ,JIj Jlai dj±au J t£UJl <J fcja^l j1j*}| ^> UjjC- j 

Sjja SjLjj jIjjj) L£UJ1 cjj* Jj«-4 ftijj! J) dlj ^jjjj Autolysis 
.c«**Jt J^ 5 c^ l£^< S^US Je- jjjj djj^j I JAj (Oaj^l 

Jxa 4 at-,4. a CJbjjiLiAJ (jjjljli S JJ A "^ 1) <j«a Pj"^ ^ U^J^J 

.Lgjjja. Je jjjj U« cjbjlaiij o^J Bacillus ^micrococcus 

: Active dry yeast 'UxudJI 4aUJi Sjja»JI* 

I^JjJaj j) l^Jjl jj f UjI xjjMilt jLuiill AiajLuXtti) SjjaaJ) (jlajjuJ IjIaJ 

S j^ ALjhj AJU- lai* S jS IfS AiU S jj-*k ^UjI Jl ^l^ulj Cj$ajI jia 

J CuJttut JJI JjW! Jjlj Oij^lj J^l ciJlSj o^Uiu) J& 

>i*2i f lj$JI J I^jj ^ 5:1 *+*i t^IIU l^LK > uLi^l 

-286* ^J-* C^>" *Uf^ (> J^ ^ J>>** 4^-* cijC- UIU f iVmn j 
*Laia«i Jfc ^Uiij <> jIjj ^ IJa. jl jj«< <Jjiil Jib .^JJJ f40 
t£laJl <j!ajj*jJ 4-aj^Ul Sjaiil Jc- 4jC- j*ui cJ&jjjj AjJajJl Sjjo^M 

J* L£UJI tf jjajj <jjjfctui JI JASJ8 L^^» C^J 35 <>^ uLLali 
Sjj«s J flLi) J& l^ij^j Sjj^lij S^A j**HJ ^J^j%10-8 Jlj^ 

-10) &akia SjIja 4a jj ^ CJaaa jjj ^Liy. JI J-uaj ^jjaj £Aji\ kp. 

.(^30 -25)^ j^6 JI SjSill Sja JSjj ( f l5 

^jila ^ai^Xjj^ill i^jSj ( ^jdi l^L^I JjS 4^j i5_io 

.(J-180 -160 )4iajx^Ail Sja4iJb 



: Instant active dry yeast^yJI jSztd\ o^U-l i^jui-l* 



•• •? 



•"■ * • *r i« 



J^flj Ajjj^auJI l^Jjfij ^bj^j %5-4 J* l£J^ <Ua^ 4^-* Sjj^k <^j 
yj& ^ ^jiuai) J ^^Vt <> o-UI g3 L*2 <^j J4340 -230 " J! 

^ £a j^| ^jj l^n^!jl«a Sjifl J^ajj Inert gas J*^> J^ *j*j <^ jl 



£jj ^Ip dii utijljj Sjj^.%2-0.25 <£\ uflLbjj f UL jAill JalLj 

Sjia *l£i d^j ^U-l.5-1 i^l djhj ( e 35-30) ^ d&* 

(^ -Jj^jaJI AmylaseSJJ^»VI £jbujj) A^^a^a Ja^uj ^1 (^aaoJI 

(C 6 Hio0 5 ) n ^^^^jfe Ci2H220ii+C6H 12 06 



^jjj JjjI^V! Jj^j Oajd! ^ ^ J^ *<£<• j/^ J *-l 

Jib CJljai £j*j t^t L)J*J^ ^J cr 5 ^ J 1 ^ L«^ ***" L«**lt 

(J*i #& Glutin OA*M j J*J A& J* &^j (holes)LfcS^ 

j^jjjj (<b OJJjlaJl ^Uuu S^bjJ Jj^I $J» Jbjj) jaaJl JlJcV <X>^ </ 

Cj)j2ui) 4jj5l4 (jjLW £Ajjj£jla1\ (jl&u qa A^jS1a1\ 4jj*2a*Jl (jfsL^S\ 

^jjlij^S-4 4^£jj LaxL j^il u^ui£j 1^4 



j**1*M* 


1 

■--. ■ 




vH^v 


lLT\ 


UJ 


A 



. >yi ^j UU1I JJ2LL CjUjjjVI ? jSj .J^H 4^11^ JaI^a 4j)Jj ^ j^JI 4-La^ ^1) LiLiaj CjUjjjVI 



0$l 















jh+tjj»f 



O * ^^ ° 

no n D ° ( 



****** ** 



CH3 - CH2 



CH3-CH2 + CH3-COOH 



./ O +H20 



Ethanol 



Acetic acid 



CH3 -C = O 
Ethyl acetate(ester) 



laLtt Jj Jjidi 4^ J fljW 4>3 ^311 ^ co2 r^! ^ ^ <^J 

£tf*L» jULi dli! . jjaJi If^ij ^iiij t^W^ packing powder J^» 
Zymase j Invertasej J£^ <^W>1 £^! ^U* ^ *^ *j^ 

.&XJ& **"& u^J Jj^ Jb 

^>» 6* OjSIj jA j Backing powder j^Jt Jja**^ Jl» £ibjlaJl 



Jp jjjj JJIj (Cakes)^Ui^ lW J^ 4 j***M 6* ^^ ^" J^ 
phytin 0£iitt <> \P* *+** J^ o^UIutf t JUJ) <iiM ^ j^j 

JjUj ^Jjjj (JiAS JjaJl jjl ^4ii) j^aJI ji jjl\ jja ji jaa-iVI jpA\) 

# £)LuJVI >uiA ^ ^U-aV! AiXuiljJ JuJ^ilj AjJ^uuLaitj AjJ^yulSil 

u^j^ll lift JIaj ^jII phytase ^>< jtjat J* CiLjJ^l\ S Ja SjjS JI 

InositolJj^l>y j jjk-j* S jiS Jl 



PO 



PO 



OP 



OH 




OP HO 

Phytase 






+ H3P04 



HO 




Phytic acid(InositaI hexaphosphoric acid) 



Inostital 



phosphoric 
acid 



lh^j c^L* l^Ia £^j ^ c#?*Jt >*^J f32-28 SjIp 0#mJ1 j^2 

ji (dough process striahgt)6^j 41*>u >^ .asj .^l^U- 

J^ * J* j**Hi (sponge and dough process) u*^j O-^-j^ 

j&\ Sj^ £tf*2 JjVI tt*>U O' A>* t&A *>H *^ f5 AI* 
jji ^UjV jiUaJI j bjji%l) (> lajli jjaJl £\ji\ (Jaxi ^i ^Vmn j3j 

WjjjIj ^j*^ t^ ^ £^ J^ > J (sourdough bread) u^* 
3^aj*ail ^jIIa ^jjj Sacch. Exiquas j&** <uUjI ^a ^±j 







\j*&ij Torulopsis helmii ^j^j Sacch. Inusitatue 

joaaj <La bjii^l S^J duA Lactobacillus sanfransisco 4£*^ 

^U LJ&A\ Sja £jjZ d^ tf jlVI CL>Jj ^Vj Jjl^UI 

.<<<<<<<<<<<< QJV^ (J^a^jI (JL1^1\j djJ^^Uj 



sgrlU 



aUAll .a —1 aUftitll 




1978$$* *+m U^l 4*^1 atynUJ • 



